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ABSTRACT 

This report is a result of evaluation of the status 
of science education in the United States with suggested 
recommendations for the future role of the National Science 
Foundation (NSF) . The overriding theme of the report for the future 
is summarized as "to educate scientists who will be at home in 
society and to educate a society that will be at home with science." 
The first part of the report gives a background of science education 
improvement activities and their impact on various facets of economy 
and institutions. The second part is called "A Review of Course and 
Curriculum Development Support" initiated by NSF. The recommendations 
are listed in the third part and cover a broader area. Teacher 
Training, Educatonal Technology, Science Education Outside of the 
Classroom, Science and Public Policy, and Pre-College, Undergraduate, 
and Graduate Education are the areas for specific recommendations 
made in the report. Other areas covered are Policies and Operations, 
which deals with topics such as relationship between NSF and the U. 

S. Of fice of Education, and Use of the Talents and Resources of 
Nonacademic Organizations. (PS) 
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This is a year of debate on priorities of many urgent social needs and of slowly 
growing resources. The Federal Government has many competing demands for the sup * 
port of pure and applied research and of education. The National Science Foundation has 
limited additional funds with which to support any increase in its present programs, or to 
support additional programs the Foundation initiates or others ask it to undertake. Any 
proposal for new initiatives must be made in the context of other thoroughly justified 
claims on the same money and talent. 

We are quite convinced that the proposals advocated in this report are part of the 
solution and not simply an addition to the problem. Effective action to , meet our social 
needs will often require the application of science and technology, and will often require 
the understanding and direction of many people, not themselves scientists, who know the 
power and the limitations of science and technology. It is to the broadening of this 
understanding, to the competence of this direction, that our recommendations are 
addressed. 

Many of us on this Committee have shared in the excitement and appreciate the 
contributions of research; we also know the satisfactions of teaching young people who 
aspire to be scientists. For these things to continue to flourish and to make their social 
contribution we need "scientists at home with society and a society at home with 
science. " 

We suspect that, at the moment, not more than a small fraction of the Foundation's 
budget could be committed to the activities we propose without saturating the best of the 
ideas and people. A few years ago it would have been much less possible to find effective 
ways to enhance the scientific education of nonscientists. Now there are promising things 
to do, and if done, the next years should bring more. It is an essential task, and one which 
needs thought, support, and commitment now. 
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FOREWORD 



With its limited resources, the National Science Foundation’s role in American 
education is ideally that of a catalyst and multiplier. As such the Foundation has 
had a profound effect on the growth and development of science education in the 
United States. 

Innovations in curriculum, teacher education, and student support, now an 
accepted part of the educational scene, are directly attributable to the leadership 
and financial support provided by the Foundation. 

Two fundamental precepts have guided and shaped the Foundation's science 
education activities since its inception 20 years ago: the education of professionals 
for careers in science and technology; and the qualitative improvement of science 
education for students at all educational levels. 

These objectives remain. But recognizing the temporal character of past 
successes, when measured against educational and social needs, the Foundation 
initiated a comprehensive review of its educational program in late 1969. 

The attached Report of the NSF Advisory Committee for Science Education to 
the National Science Board, with support papers from Drs. Greenberg and Platt, is a 
major contribution to this review processi 

The Report stresses one overriding goal for the coming decade: “To educate 
scientists who will be at home in society and to educate a society that will be at 
home with science.” 

Among the recommendations in the Report are: 

Increased emphasis on the understanding of science and technology by 
those who are not, and do not expect to be, professional scientists 
and technologists. 

This charge has clear implications for curriculum and teacher 
education at both the secondary and undergraduate level. Focus in 
curriculum, for example, should shift, in part, from the traditional 
discipline orientation to interdisciplinary approaches centered upon 
problems faced by informed citizens. Revised teacher education— both 
pre-service and in-service-should provide not only a thorough grounding 



in the scientific disciplines but an understanding of the instructional 
processes appropriate to the new curriculum and varying student 
audiences. 

Creation of alternatives in the training of future professionals for careers 
in science and technology. 

This goal implies a shift from the past emphasis, limited primarily to 
the research Pli.D., to the development of undergraduate and advanced 
degree programs for future purveyors and users of scientific knowledge. 

Use of technology in education, particularly television and computers. 

New tools now available make possible individualized approaches to 
education, a more efficient role for the teacher, a greater flexibility in 
educational activities outside formal institutions, and more rigorous 
scientific investigations of the whole educational process. 
Experimentation with these tools should be an integral part of the 
Foundation’s support of education projects at all levels. 

The Advisory Committee report lias already influenced the Foundation’s 
current and projected science education activities. For example: at the 
undergraduate level, NSF is supporting the development of instructional programs 
for technologists competent in the more pressing problem areas of our society— air 
pollution, power transmission, solid waste disposal, etc. At the graduate level, NSF 
hopes to initiate programs to support the creation of options in advanced degree 
programs, both master’s and doctoral, oriented toward the teaching and application 
of science in technology-linked careers. At the pre-college level, support for 
individual student projects is being decmpltasized in favor of approaches designed to 
integrate curriculum development with teacher education, with special emphasis on 
programs for supervisors and administrators to build capability for locally generated 
improvement. 

Dr. II. E. Carter, Chairman of the National Science Board, has asked me to 
present the Committee’s report to the scientific and educational communities for 
consideration. We hope the report will give rise to extensive discussion, and that you 
will write me of your views. Only through such comments can NSF be responsive to 
the current educational and social needs. 
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PART I 



Background 



The National Science Board in 1969 asked the Advisory Committee for Science 
Education to evaluate the effectiveness of the Foundation’s programs, to date, in 
science education, including in particular the course content improvement activities, 
and to make recommendations for the decade about to begin. The body of this report 
is devoted to these tasks. But we found ourselves wrestling with larger concerns; larger 
than the Foundation’s programs in science education or the entire Federal commit- 
ment to education. We believe this is a time of major change and adaptation for 
education in the United States, not because a decade happens to be ending, but 
because methods which have served the Nation well for a century are not adequate to 
meet our future needs. We also believe that the National Science Foundation, by the 
competence gained in the last two decades, can have a particularly significant role to 
play in developing and exploiting new ways of meeting these needs. 

Our life in the United States, as individuals and as a Nation, is shaped by an 
unprecedented development of science and technology. Most of our citizens have a 
standard of material living, a mobility, a choice of vocation and avocation, new in 
human history. This has come about because of the discovery and the exploitation of 
knowledge in which pure and applied research have been essential ingredients. The 
facts of this knowledge explosion are well known. What concerns us here is how this 
knowledge is made useful, how it is taught. 

Three techniques have dominated our approach to education during the last 
century. We have made knowledge more useful to individuals and to our society by 
teaching more people, by teaching any one person longer, and by the growth of 
specialization. Yet, while we have been exploiting these techniques, the nature of our 
society has changed dramatically. Over the last 40 years the fraction of our labor force 
employed as laborers (farm and nonfarm) has decreased from 20 percent to 7 percent; 
the fraction in professional, technical, and managerial employment has increased from 
14 percent to 24 percent; and the average per capita personal income, in constant 
dollars, has increased 103 percent. Formal education on a grand scale has been a 
precondition for this national transformation. (See Figure 1.) 

As for teaching more people: The fraction of youth in the 14- through 17-year 
age bracket enrolled in secondary schools was 7 percent in 1890; in 1930 it was 50 
percent; it now stands at 96 percent. Three-quarters of our young people now graduate 
from high school. In 1890 less than 3 percent of our college-age youth were in college. 
In the !970’s it appears half our college-age young people will have some post-high 
school formal education and one-quarter will earn the baccalaureate. (See Figure 2.) 

As for teaching any one person longer: The average member of the labor force 
had less than 8 years of formal schooling in 1890, his present counterpart has over 1 2 
years. For some professions we now require not only doctoral but postdoctoral educa- 




n 

i 



l 



FIGURE 1 
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tion, so the length of formal schooling exceeds 20 years. On the average, schooling 
requires one-sixth of the expected life span, and for some professions, one-third 
(Figure 3). 

As for specialization: Each of us in his field can cite ample evidence. A doubling 
time of 10 years may be a plausible estimate for the number of specialties in many 
general areas of knowledge, for example, medicine, engineering, or law. (See Figure 4.) 
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The challenge concerning us is that one cannot continue to exploit a growing 
body of knowledge by extrapolation of these techniques. We cannot teach more than 
100 percent of the population at either secondary or collegiate levels. The fraction of 
the life span one can commit to formal schooling also has an upper limit of 100 
percent. Moreover, as the growth of specialization increases the difficulty of communi- 
cation between specialities, it undermines the end of all education— understanding and 
wisdom, two end-products never more in demand than now. In short, we need new 
approaches to learning and the dissemination of knowledge. 

In fact, the primary challenge may not even be to exploit a growing body of 
knowledge, but to make more effective use of existing knowledge— to diffuse more 
broadly an understanding of the opportunities and the risks which current technology 
presents, and to cultivate more generally the rationality the methods of science bring 
to a decision. 

All of us suffer from some alienation because of the growth of specialization. 
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FIGURE 4 




That which we do not understand, we cannot control; and much of the work of our 
fellows is strange to us. We come finally to believe that no one is in charge! 

But if some of us who have taught science feel we may be overspecialized, over- 
professionalized, and out of touch with the nonscientists, what must those we are 
attempting to educate think? The perspective of the young cannot be comforting- 
much less gratifying— to any of us who have devoted our lives to science. 

Their charges are many and varied, justifiable and unjustifiable, and-as always the 
case with the young— passionately made. “Science is immoral,” they say, “technology 
is mindless, science and technology are dehumanizing,” both “disregard democratic 
values.” “Science exploits nature while rejecting the whole man.” “The scientific-mili- 
tary-industrial complex threatens all humanity!” 
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These are debatable and unsubstantiated charges. But they are, nevertheless, 
becoming the belief of some of our ablest students and of a growing segment of the 
community at large. This perspective of the young offers us a challenge and a task we 
have, until now, chosen to put aside for another day, another budget, and a different 
set of priorities. The next decade will not be so tolerant. For if, in fact, we are 
exhausting the usefulness of teaching more people, teaching them longer, and teaching 
them more about less, we must reevaluate our assumptions. 

We might begin by asking ourselves: What is the end of science education in an 
age of technology? The end of a scientific education should be the development of a 
person who uses the scientific method to understand a constantly changing environ- 
ment, one who has learned to use disciplined observation and analysis to increase his 
understanding of all of nature. He may be primarily concerned with extending some 
particular forefront of knowledge, but he uses the same methods of observation and 
analysis to increase his understanding of all his physical and social surroundings, lie 
thus has a philosophical conception of the place of science in the understanding and 
management of human affairs. 

It is the diffusion of this conception— this mode of thought— which we feel is 
urgent national business. The full results of an improved, widely accepted general 
education in the sciences can be available only after decades. These results include 
more complete legislative and public understanding of problems of fundamental social 
concern such as the ecology, better ability to communicate between scientific special- 
ties and between scientists and the rest of the community, and a wiser understanding 
of nonscientific issues by engineers and scientists. We believe this growth in communi- 
cation, understanding, and trust is essential if we, as a people, are to respond construc- 
tively to the changes and the new equilibria the remainder of the century will force on 
us. But a bold start need not require decades. We have a growing concern of scientists 
for the problems of the larger society and a growing segment of the larger society- 
technicians, legislators, newscasters, and fishermen— who find they must understand 
more science to understand what is happening to their jobs, their environment, and the 
prospects of their children. 

One may agree that a better understanding of science and technology is very 
important to the development of a stable society, and still ask whether or not this is 
the task of the NSF, or whether it can do much that is useful in this area. We believe 
that the Foundation can and should have much greater involvement in public under- 
standing of science, and particularly in the promotion of general education in the 
sciences for the young nonscientist, during the coming decade. Certainly the local 
school systems, State departments of education, and many Federal agencies have 
responsibilities for improved general education in science. It is also true that no one has 
any very clear idea of what could best be done to improve the scientific and technical 
literacy of our citizens. But the Foundation has unique assets in exploring new 
approaches, developing new techniques, and helping others to understand how they 
can improve science education. 

The national operating costs for primary and secondary education over the 12 
years from 1957 to 1969 totalled $250 billion. During that same period the Founda- 
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tion invested about $100 million in the improvement of course content at these 
levels— 4 cents of every one hundred dollars. The result has been a more dramatic 
change in the teaching of science and mathematics-primarily for prospective scien- 
tists— than has occurred in any other 12 years of this century, in any area of instruc- 
tion. There has also been more interest in the improvement of teaching— secondary, 
primary, and now college and university— on the part of university scientists than we 
had known previously, and a greater interest in subject matter and scientific skills on 
the part of teachers. The approaches and enthusiasm of these curriculum development 
activities in mathematics and science have stimulated parallel work in the social sci- 
ences and humanities, and have stimulated commercial as well as school interests. As a 
consequence of the work of these 12 years the Foundation has established a reputation 
for competence in the improvement of science instruction, and has accumulated a 
background of experience in how instruction can be improved. 

Furthermore, the scientists and teachers who have had N3F support, and the staff 
and advisors of the Foundation, now have some promising leads on ways of improving 
teaching for the prospective nonscientist. There is still a great gap between the Schools 
of Education and the rest of most universities, and a greater gap between the scientific 
community and the faculties which prepare most school teachers, but the number of 
scientists concerned with bridging these gaps has increased. 

These scientists, and their students who are candidates for doctoral degrees in 
science education (either through Schools of Education or science departments), can 
be supported whether they are working on new curricular materials, machine-aided 
instruction, or the introduction of quantitative thinking to educationally disadvantaged 
second graders. Now, more is known about learning theory and about ways of present- 
ing scientific concepts to students whose cultural background or personality" traits are 
not those of most scientists. In addition there is a growing amount of interest at the 
college and university level in attempting to introduce all types of students to an 
understanding of the impact of science and technology on our modes of thought, our 
physical and social environment, our economy, and our public policy. This interest can 
be fostered, and we may hasten the day when some of these concepts are familiar to 
the high school students. 

We can learn to improve the teaching of science and technology to all our young 
people. We reassert the importance of catalytic activity in these areas. Our economy 
needs not only physical scientists, mathematicians, biologists, and logicians but also 
engineers, mechanics, hospital technicians, and computer programmers. A working 
familiarity with science and mathematics is increasingly important for most ways of 
making a living. And a willingness to explore the technological questions of public 
policy is becoming an essential qualification for responsible citizenship. 

We appreciate that we are proposing the Foundation extend its educational inter- 
ests more aggressively to include junior colleges and teachers colleges, and vocational 
as well as college preparatory programs. We urge the Foundation to do so. Clearly the 
Foundation will wish to limit its activities to projects with significant hope of improv- 
ing existing methods, and to projects others will copy if they are found good. The 
Foundation should consider support of projects it may find to be more properly the 
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business of the Office of Education or of a State Superintendent of Public Instruction. 
It may be useful to have some projects of real excellence supported by the Foundation 
in areas of overlapping responsibility. The Foundation will find it is increasingly in- 
volved with such commercial organizations as textbook and equipment manufacturers 
or film producers, and we would urge development of policy and staff adequate to 
manage these involvements. 

Much of the substance of this report, including the recommendations in Part III, 
concerns what can be called educational research and development. The subject of 
educational R&D and the need for basic scientific research in education has received 
much critical attention lately. We first call attention to a number of studies on this 
topic recently completed or now underway. 

In July 1969 a report, 1 prepared by the Bureau of Research of the U.S. Office of 
Education for the Organization for Economic Cooperation and Development, cited 10 
recent studies of policy and practice in educational research and development. As listed 
there, 2 “Two of the studies have been conducted by committees of the Congress. Four 
have been or are being conducted by groups internal to the Executive Branch of the 
Federal Government. Two have been sponsored by independent policy bodies, one by 
an individual, Francis Chase, under contract to the Department of Health, Education, 
and Welfare, and one by a nonprofit corporation using Foundation funds.” 

Of particular interest is an ongoing study being conducted by the Panel on Educa-, 
tional Research and Development of the President’s Science Advisory Committee and 
the report 3 of the Committee on Educational Research of the National Academy of 
Education. 

The PSAC Panel is concerned with the need for: 

(a) Basic research in education. 

(b) Involvement of social and behavioral scientists and other relevant intel- 
lectual groups in carrying out educational R&D and evaluating projects 
and proposals. 

.. (c) Much more research directed toward learning and development in very 
young children. 

(d) A program of experimental schools such as those in England. 

(e) New and more scientific ways to evaluate educational programs. 

The NAE report calls particularly for “disciplined” scientific research in educa- 
tion and the training of manpower for this kind of research and development. 4 The 
training program they recommend calls for: 

(a) Full-time study for three consecutive years. 



1 Educational Research and Development in the United States, Bureau of Reesearch, Office of 
Education, U.S. Department of Health, Education, and Welfare, 1969. 

2 Ibid., p. 226. 

3 Research for Tomorrow's Schools: Disciplined Inquiry for Education, Lee J. Cronbach and 
Patrick Suppes, editors. The Macmillan Co., 1969. 

4 /fci'd., p. 206. 
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(b) Participation in research beginning with the first year of graduate 
school with increasing responsibility. 

(c) Thorough grounding in at least one academic discipline. 

(d) Study of the eduentional process and institutions: social goals, histori- 
cal developments, learning, etc. 

Summarizing these and other studies, the OE document 5 concludes as follows: 
“Regarding educational research, several consistent judgments and conclusions 
emerge across the reviews and evaluations. The need to adopt a more forthright posture 
regarding the support of basic science relating to education is present, balanced by the 
equally strongly stated need to focus educational research, and particularly develop- 
ment, on the solution of high priority educational problems. 

“The latter, especially, requires much more explicit delineation and specification 
of R&D objectives. A third continuing concern is aimed at the present quality of the 
entire research and development enterprise in education. Calls for closer ties to the 
parent disciplines and the involvement of more individuals of high repute from the 
social and behavioral sciences emerge with regularity. 

“A fourth continuing thread can be found in the judgment that educational 
research and development is clearly undersupported financially and in great need of 
more forceful, and more directed, manpower development policies . . .” 

The conclusions reached by our Committee do not differ in the main from those 
reached by these other studies. However, the focus in the present study has been the 
NSF with its special qualifications for the selection and support of educational R&D 
programs. The staff, standards, procedures, taste, associations, reputation, tradition, 
and experience of the Foundation all place it in a position where it commands the 
confidence and respect of all sectors of the educational establishment. 

Equaiiy significant are the special qualifications of the “hard scientist” with 
whom the Foundation has primarily dealt. The methods, attitudes, knowledge, tools, 
and experience of the natural scientist all need to he brought to bear on the problems 
of educational R&D. The past and highly successful partnership of these scientists with 
the Foundation in scientific research provides a specialized manpower resource of 
paramount importance for the success of future educational R&D programs. 



5 Educational Research and Development in the United States , op. c/t., pp. 258-259. 



PART II 



A Review of 

Course and Curriculum Development Support 



One of the Foundation’s earliest activities after it was organized was an investiga- 
tion of the nature and status of science education in the United States in an effort to 
identify its most serious deficiencies. Among the most important identified was the 
gross inadequacy of instructional materials available to teachers. Textbooks were 
attractive, readable, but usually badly outdated in content. Many students were study- 
ing material already obsolete, unimportant, and in some cases frankly wrong. Also, 
good instructional films were scarce, as were other instructional materials besides text- 
books, and even good ones saw little use. 

As a result of this investigation, the Foundation in 1954 began to support the 
development and testing of new science, mathematics, and engineering courses, as well 
as new curricula, instructional units, and associated teaching materials. This effort has 
been a pioneering one for a Federal agency. It has also, in our view, been one that has 
produced singularly beneficial results for education. 



Accomplishments 

There are several ways of looking at what has been accomplished. One is to 
examine the magnitude of the support effort. Through fiscal year 1969 more than 400 
projects at the pre-college and undergraduate levels have been supported at a total cost 
of approximately 142 million dollars (see Figure 5). Of this number, 393 individual 
activities carried out by means of grants to approximately 170 institutions (univer- 
sities, colleges, scientific societies, research institutes, and educational groups) are 
described in the booklet Course and Curriculum Improvement Projects (NSF 66-22) 
and its Supplement (NSF 69-21). Of the 393 activities reported, 10 are listed as general 
projects, 77 as elementary and secondary school projects, and 306 as college and 
university projects. Under elementary and secondary school projects, 16 are classified 
as multidisciplinary, 8 as astronomy, atmospheric and earth sciences, 10 as biology, 4 
as chemistry, 25 as mathematics, 5 as physics, and 9 as social and behavioral sciences. 
The classification under college and university projects is as follows: 18 multidiscipli- 
nary, 1 agriculture, 13 anthropology, 34 biology, 24 chemistry, 116 engineering, 2 
geography, 9 geology, 27 mathematics, 2 meteorology, 48 physics, 9 psychology, and 3 
sociology. Of the 393 reported activities, approximately- 108 are active or were only 
recently terminated, and approximately 285 are inactive in the sense that financial 
support has terminated. 
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But this is not the whole story of NSF support of course and curriculum efforts, 
since the projects described in the CCIP booklet and its supplement are limited solely 
to those administered by the Pre-college Division’s Course Content Improvement Pro- 
gram and the Undergraduate Division’s Science Curriculum Program (and by the pre- 
cursor of these programs, the Course Content Improvement Section which handled 
projects at all educational levels). Through June 1969, at least 50 projects involving 
course or curriculum development at the graduate level have been supported by the 
Graduate Division’s Special Projects program, and during the 2 years of its existence 
(FY 1968 and 1969) the Office of Computing Activities has supported approximately 
50 computer-oriented projects having aspects of, or implications for, course and cur- 
riculum development. In addition, the Sea Grant Program, which has also been in 
existence for 2 years, has funded approximately 13 course and curriculum projects 
ranging from the technician (associate-degree) level through the graduate level. 

Another way to look at the record of accomplishment is to measure the tangible 
output. The CCIP booklet and its supplement, while they are already somewhat out of 
date, give some idea of output at the pre-college and undergraduate levels. The infor- 
mation given in these publications is amplified by that given in the 72-page listing of 
Released Textbooks, Films, and Other Teaching Materials (NSF 68-24) and in the 
21 -page listing of Translations and Adaptations of Instructional Materials For Other 
Countries (NSF 66-P-28). NSF 68-24 lists approximately 1,500 items (ranging from 
pamphlets to a television course on “The New Biology” comprising 160, 30-minute 
films) available to students, teachers, and other interested persons. This number does 
not include special reports or preliminary versions of materials, which are numerous. 
Incidentally, as of June 30, 1969, $9,603,769 had been returned to the U.S. Treasury 
from royalty payments realized by pre-college grantees; no figures are available at the 
undergraduate level. 



Utilization and Impact 

What can be said about the use of materials developed under NSF grants? The 
concept of “use” at the undergraduate level does not have much meaning, partly 
because much of the emphasis here has been on coordination and stimulation of 
curriculum development efforts rather than on production of materials and partly 
because of pluralism in our colleges and universities. Some estimates, however, can be 
given for the secondary level. Of the 14,200,000 students enrolled in grades 9-12 in 
1968-69, about 24 percent were using curriculum materials developed under NSF 
grants. This percentage represents an upper limit, since the project estimates are based 
on book sales, estimates of State educational agencies, and similar sources of informa- 
tion rather than a statistical survey of schools. Furthermore, some of the students take 
basic science and mathematics or social science during the same year. (See Table on p. 
14.) 

The figures do not appear unreasonable, however, when compared with those 
taken from a survey made by the State Department of Public Instruction in Delaware. 
A questionnaire was distributed in late 1968 to all 36 high schools in Delaware. 
Pertinent statistics from the report have been extracted and are illustrated in Figure 6. 
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ESTIMATE OF NUMBER OF SECONDARY SCHOOL STUDENTS USING 
CURRICULUM MATERIALS DEVELOPED UNDER NSF GRANTS IN THE 
1968-1969 SCHOOL YEAR 



No. of 

Project Grade Students 



Biological Sciences Curriculum Study (BSCS) 10 1,500,000 

Chemical Education Material Study (CHEMS) 11 500,000 

Introductory Physical Science (IPS) 9 500,000 

Earth Science Curriculum Project (ESCP) 9 250,000 

School Mathematics Study Group (SMSG) 9-1.2 250,000 

Physical Science Study Committee (PSSC) 12 225,000 

Anthropology Curriculum Study Project (ACSP) .... 9-10 50,000 

Chemical Bond Approach Project (CBAP) 11 50,000 

Sociological Resources for Social Studies (SRSS) .... 11-12 30,000 

High School Geography Project (HSGP) 9-12 11,000 

Engineering Concepts Curriculum Project (ECCP) .... 12 3,500 



Total 3,369,500 



Finally we come to the question of impact. In getting some measure of this 
“immeasurable” we have relied on our own personal knowledge, the replies to our 
letter-questionnaire, the NSF staff interviews, and the comments of the experts who 
consulted with us. In addition, with respect to impact at the undergraduate level, we 
have also had the benefit of an evaluation study on four College Commissions carried 
out by the Planning and Evaluation Unit of the NSF Education Divisions. The general 
picture we have obtained of past efforts is given below. 

All of the NSF-supported pre-college projects have been improvements over past 
efforts in that they have succeeded in introducing excellent content into all of the 
courses developed. As a result, more students now enter college with better preparation 
in natural science and mathematics than did a decade ago. Those teachers able to 
handle the materials now have a greater sense of “disciplinary professionalism” than 
before. There has also been some progress in helping school systems to improve their 
understanding of science resources for general education and to use them more intelli- 
gently. 

High school textbooks resulting from NSF-supported projects have served as 
models for those produced under different auspices. BSCS provides a case in point. 
Prior to 1960, two biology texts were extensively used; one sold over 60 percent of the 
market and the other, 20 percent. In the 1956 edition of the more popular of the two, 
the word “evolution” does not occur in either the index or text; there is no material on 
human reproduction, population genetics, modern coverage of ecology, cellular metab- 
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FIGURE 6 

NUMBER OF HIGH SCHOOL STUDENTS 
ENROLLED IN SCIENCE COURSES 
STATE OF DELAWARE, 1968-69* 
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Note: Although some students are taking CIIE1VIS in grade 12 and 
PSSC in grade 11, making the total count somewhat larger than shown 
here, the essential picture is given above. 

*Source: The Status of Science Teaching in Delaware^ State Depart- 
ment of Public Instruction, Dover, Delaware 19901. June 1969, 










